Introduction
It is well known that the various race groups in South Africa differ markedly in regard to the prevalence of ischaemic heart disease (Seftel et at., 1963b (Seftel et at., , 1965 Walker, 1963a Walker, , 1966b and diabetes mellitus (Campbell, 1963; Richardson et al., 1965; Seftel et al., 1963a; Walker et al., 1964) . The former condition is very common in both Whites and Indians but is rare among Africans , even in those who have been urbanized for many years. The prevalence of diabetes among Indians is greater than that in most White populations (Campbell, 1963) , while among Africans the disease, though on the increase, is still relatively uncommon (Richardson et at., 1965 ; Seftel et al., 1963a) . The reasons for these interracial differences remain obscure despite a great deal of clinical, epidemiological, and biochemical study in both normal and diseased subjects (Walker, 1966a (Walker, , 1967 . In this paper we have sought to throw light on the problem by investigating the response of serum insulin, growth hormone, plasma free fatty acids, triglycerides, and blood glucose to an oral glucose load in carefully matched healthy White, African, and Indian sub-
Subjects and Methods
Seven African, seven Indian, and eight White healthy male subjects were studied. None of them had a family history of diabetes mellitus. All the Africans were manual labourers, while the Indians and Whites were clerks or traders. Dietary histories of adequate nutrition and carbohydrate intake were ascertained. The subjects fasted from 10 p.m. on the evening before the test, which began at 8 a.m. the following morning. They rested for at least half an hour in a quiet room before the study was begun. After emptying the bladder a fasting specimen of venous blood was taken and 1 g. of glucose per kilogram body weight was given by mouth as a 15 % solution in water;
further venous blood samples were taken at 30, 60, 120, 180, and 240 minutes. A four-hour sample of urine was collected.
Glucose was measured on whole blood by the ferricyanide reduction method on the Technicon AutoAnalyzer (Hoffman, 1937) . Insulin was assayed in serum by the double antibody precipitation method of Morgan and Lazarow (1963) modified by Welborn and Fraser (1966) , a human insulin standard being used; growth hormone in serum was measured by a similar technique (Hartog et al., 1964) . After adjustment of pH and centrifugation, urine insulin was assayed as previously described (Rubenstein et al., 1967a) . The serum and insulin results were expressed logarithmically (Chlouverakis et al., 1967; Welborn et al., 1966b ). An " insulin clearance" was calculated from the mean serum level and the four-hour urine insulin excretion (Rubenstein et al., 1967b) . Creatinine was determined on urine and serum samples according to Wootton (1964) .
Blood was prepared for free fatty acid and triglyceride determinations by collection in heparinized tubes, chilled to 40 C., and separated immediately. The plasma free fatty acids were extracted within an hour and titrated potentiometrically with 0 02 N alcoholic potassium hydroxide (Trout et al., 1960; Schnatz, 1964) . The result was read from a curve, palmitic acid being used as a standard. Plasma lipids were extracted according to Folch et al. (1957) and triglycerides determined by the method of Ross (1967) (Morris and Miller, 1966 Blood Glucose.-All subjects had blood glucose levels below 120 mg./100 ml. at 120 minutes and 100 mg./100 ml. at 180 minutes (Table II) . The mean fasting value of 86 mg./100 ml. in the Indians was higher than that of the other two groups and was significantly different from the African level (P<0 05). This trend was accentuated at 30 minutes after glucose loading, when both the African and White levels were markedly lower than that of the Indians (P<0 001 and P<0 01, respectively). The groups did not differ significantly at 60 minutes, but at 120 and 180 minutes the Indians were again higher than the Whites (P<0 05) and at 240 minutes higher than the Africans (P<0-02). (Table III) . Plasma Free Fatty Acids.-The mean fasting levels of free fatty acids (Table II) in the three races. However, two White and two Indian subjects had fasting levels above 100 mg./100 ml., while the range in Africans was 56-90 mg./100 ml. The triglycerides of all three groups fell after the administration of glucose, the drop being more pronounced in those subjects with higher fasting values (Table II) . Serum Cholesterol.-The fasting cholesterol level of Africans was significantly lower than that of Indians and Whites (P<0 05 and P<0 02, respectively). The mean values were 153, 186, and 197 mg./100 ml. in the three groups (Table IV) .
Serum Uric Acid.-The mean values of Africans, Indians, and Whites were 4-5, 5 0, and 5-8 mg./100 ml. (Table IV) , the level in Whites being significantly higher than that of the Africans (P<0 02). (Table IV) . Platelet Stickiness.-The platelet stickiness in fasting blood was similar in all three groups (Table IV) .
Discussion
The interracial variations observed are all the more significant because the subjects studied were carefully matched and were comparable in the majority of their physical characteristics. Most striking were the differences between Africans and Whites. Despite similar mean blood glucose values at all times during the test, the Africans had lower serum insulin levels, a lower renal insulin clearance, a much greater rise of growth hormone during the late postabsorptive period, a more marked and prolonged suppression of free fatty acid release, lower serum cholesterol and uric acid levels, and a trend towards lower serum triglyceride values. Lower African levels for uric acid (Merskey et al., 1958) , cholesterol (Walker and Arvidsson, 1954) , and triglyceride (Antonis and Bersohn, 1960) have all been well documented. In a further study of 50 middle-aged non-diabetic outpatients we have confirmed that, in response to glucose loading, serum insulin levels of both normal weight and obese Africans are about half those of Indians or Whites of similar weight (Seftel et al., 1969) .
The Indians in this study exhibited features of both other groups but tended to resemble White subjects more than Africans. Their serum insulin, growth hormone, cholesterol, and triglyceride levels were similar to those of Whites. Their mean blood glucose levels were higher than those of Whites and Africans, and suppression of free fatty acid release was more marked than in Africans at 30 minutes and greater than in Whites at 180 minutes. Urine insulin clearance was similar to that in Africans, while serum uric acid levels fell between African and White values. Walker (1966a) found serum cholesterol values in Johannesburg Indians to be similar to those of Whites, and it is generally agreed that hyperuricaernia and gout are common in South African Indians.
Viewed as a whole these findings suggest that the endocrine and peripheral tissues are reacting differently in the three races.
Compared with Whites, the Africans showed a smaller pancreatic and a greater pituitary response to a rise and fall in blood glucose respectively. Moreover, despite their lower insulin levels, glucose tolerance in Africans was similar to that in Whites, while their suppression of free fatty acid release from adipose tissue was more marked and prolonged. This suggests that the peripheral tissues in Africans are more sensitive to insulin than those of Whites. The Indians showed a different pattern Their endocrine response, both pancreatic and pituitary, resembled that of Whites. However, the association of pronounced suppression of free fatty acid release with inferior glucose tolerance raises the interesting possibility that in Indians adipose tissue sensitive to insulin coexists with muscle relatively resistant to the hormone. This would be consistent with the most striking feature of Indian diabeticsnamely, the virtual absence of ketosis in both juvenile and maturity-onset cases (Campbell, 1963) .
The reasons for these metabolic variations are unknown but must be related to genetic and environmental differences among the three races (Walker, 1966a (Walker, , 1967 
Introduction
Previous workers have described an effect of thiazide diuretics on calcium excretion and have suggested the possibility of the use of the thiazides in the therapy of idiopathic hypercalciuria. Duarte (1967) has shown an increased clearance of ultrafilterable calcium in dogs infused with frusemide (Lasix) -an effect contrary to that found with the thiazides. Hanze and Seyberth (1967) also confirmed this in normal subjects with intravenously administered frusemide, ethacrynic acid, and oral triamterene. In view of these conflicting reports on such an important issue we have undertaken the study of the effects of frusemide on the urinary excretion of calcium in normal subjects following oral administration of the drug.
Materials and Methods
Fourteen members of the staff volunteered for the trial. Urine was collected over an eight-hour period, from 9 a.m. to 5 p.m., on two consecutive working days. Blood samples were taken in the middle of the collection period with the usual precautions required for calcium estimation. Frusemide 80 mg. was given at 9 a.m. on the second collection day. There was no restriction on diet or fluid intake in the two periods of study.
Serum and urinary creatinine were estimated by using the Jaffe reaction as modified for the autoanalyser, and osmolalities were measured on the advanced osmometer by use of freezingpoint depression. Serum and urine calciums were estimated by an automated fluorometric method described by Martin and Baird (1965) ; urine calciums were also estimated by the atomic absorption spectrophotometric method of Willis (1960 
Results
The Chart gives the results of urinary calcium determinations carried out on the 28 specimens by the two methods mentioned. The correlation coefficient was 0-9916. 
